SAMHD1, the Aicardi-Goutières syndrome gene and retroviral restriction factor, is a phosphorolytic ribonuclease rather than a hydrolytic ribonuclease.
SAMHD1 plays diverse roles in innate immunity, autoimmune diseases and HIV restriction, but the mechanisms involved are still unclear. SAMHD1 has been reported to have both dNTPase and RNase activities. However, whether SAMHD1 possesses RNase activity remains highly controversial. Here, we found that, unlike conventional hydrolytic exoribonucleases, SAMHD1 requires inorganic phosphate to degrade RNA substrates and produces nucleotide diphosphates rather than nucleoside monophosphates, which indicated that SAMHD1 is a phosphorolytic but not hydrolytic 3'-5' exoribonuclease. Furthermore, SAMHD1 preferentially cleaved single-stranded RNAs comprising A20 or U20, whereas neither C20 nor G20 was susceptible to SAMHD1-mediated degradation. Our findings will facilitate more advanced studies into the role of the SAMHD1 RNase function in the cellular pathogenesis implicated in nucleic acid-triggered inflammatory responses and the anti-retroviral function of SAMHD1.